The resins produced by either lupulin or leaf glands of more than 41 genotypes of botanical varieties of Humulus lupulus L. collected from the wild in 9 mid-western and western American states were analyzed for the presence of 
INTRODUCTION
The species Humulus lupulus L. in North America currently has 3 recognized varieties (Small 1978 (Small , 1997 . Stevens et al. (2000) recognized a geographic dichotomy of phenotypes in Native American hops regarding their prenylflavonoid composition. They observed that, while all Humulus lupulus varieties contain xanthohumol, the presence of xanthogalenol (3′-prenyl-4′-O-methylchalconaringenin), 4′-O-methylxanthohumol, and 4′, 6′-di-O-methylchalconaringenin was limited to North American hops from the Missouri and Mississippi River drainages (H. l. var. lupuloides E. Small, H. l. var 
MATERIALS AND METHODS
Hop cones were obtained from hop plants collected from the wild in 9 midwestern and western American states. One hop cone, or about 0.1 g hops, was immersed in 100 ml of MeOH-HCOOH (99:1 by vol.). The cone was extracted for 2 hours, with occasional agitation during the first hour. For the leaf gland extracts, about 30 glands were removed from the abaxial side of young leaves with a solid needle at 7x (stereomicroscope), transferred to a 0.25 ml sample vial, and extracted with MeOH-HCOOH (99:1, 0.1 ml) at room temp for 2 h with occasional agitation during the first hour.
Hop extracts were analyzed for prenyl flavonoids using liquid chromatographytandem mass spectrometry (LC-MS) as described by Stevens et al. (1999) and Stevens et al. (2000) . In brief, an aliquot of each hop extract was separated on a 250 x 4.6 mm Synergi Hydro-RP column (Phenomenex, Torrance, CA) using a gradient of 40 -100% acetonitrile in 0.5% formic acid (aq) over 15 minutes, followed by 7 min at 100% MeCN, at a flow of 0.8 ml/min. The effluent from the HPLC was introduced to a PE-Sciex API III+ triple quadrupole mass spectrometer via an atmospheric pressure chemical ionization interface. Prenylflavonoids were detected in the multiple reaction monitoring mode: (1) Taxonomy and species identification followed Small (1997).
RESULTS AND DISCUSSION
The presence and absence of 4′-O-methylchalcones of 41 genotypes of North American H. lupulus (Tables 1 and 2 Stevens et al., 2000) . This geographic disjunction and polymorphism in the occurrence of 4′-O-methylchalcones suggests a complex evolutionary history in Humulus lupulus and possible introgression among North American taxa. Molecular markers will be applied to further examine the relationships of this species complex.
Based on material of H. l. var. neomexicanus that we collected throughout the western United States, much variability was observed for other traits besides the chemical polymorphism mentioned above. While Small (1978 Small ( , 1997 describes this variety as usually having well defined, 5-lobed leaves, our observations suggest this variety exhibits a wide range of leaf and cone morphology (data not shown). This suggests that H. l. var. neomexicanus may be the most genetically diverse North American hop variety. If introgression and past hybridization has occurred then morphological characters may also show variation intermediate between taxa. A critical assessment of the variation within populations is necessary to elucidate useful and stable taxonomic characters. We feel that further molecular and morphological examination is warranted for this variety utilizing the recently expanded USDA germplasm collection.
